sequence was determined from the PCR-mediated clones. The DNAs were sequenced by dideoxynu cleotide method17) using alkaline-denatured plasmid DNAs. The sequence primers used in this experi ment were M13 Primer M4 (Takara Shuzo Co., Ltd.), M13 Primer RV (Takara Shuzo Co., Ltd.), AG-3'). All the primers used in this experiment corresponded to the nucleotide residues from 5' end as described by Mayo et a1.10) (PLCP12P: 3487 to 3507, PLCP14M: 4299 to 4319, PLCP17M: 4088 to 4104, PLCP18P: 3841 to 3857, PLCP22P: 3727 to 3745 and PLCP25M: 4551 to 4559). The PLRV-J sequence was determined from several overlapping clones (pUCPLCPSS1, 2 and 3 or pUCPLCPBS1 and 2). All of the sequence was determined at least twice from these clones in both orientations and no differences was observed in overlapping regions of these clones. Computer analyses were carried out using SDC GENETYX computer programs (Software Development, Co. Ltd.).
The complete nucleotide and predicted amino acid sequences of PLRV-J coat protein and 17K protein are aligned in Fig. 1 . We concluded these two proteins to be coat protein and 17K protein because high nucleotide and amino acid sequence homologies were obtained between PLRV-J and PLRV isolates previously reported6,10,19.21) (Tables 1 and 2 ). Numbers of the nucleotides encoding coat protein and 17K protein genes were 624 and 465, and numbers of the predicted amino acids were 208 and 155, respectively. Comparison of percent homology in the predicted amino acid sequences among PLRV-J coat protein and those of PLRV isolates, and those of luteoviruses previously reported are shown in Table  1 . More than 96% homology of the amino acid sequences of coat proteins were observed among PLRV isolates, indicating that PLRV isolates so far reported in different countries had highly conserved coat protein sequences. On the other hand, the predicted amino acid sequences of coat protein genes of BWYV and BYDV, showed 63-65% and 46-49% sequence homology to that of PLRV, respectively. The results provided an added support for the division of luteoviruses into two subgroups, as proposed by Veidt et al. 22 ) and Martin et al.8) The results also corresponded to the serological reactivities by polyclonal and monoclonal antibodies that PLRV is more closely related to BWYV than to BYDV (unpublished data). As shown in Table 2 , more than 93% homology in amino acid sequence of 17K protein of the PLRV Table  1 . Percent homology in amino acid sequences of coat proteins from PLRV isolates and luteoviruses a) The sources of sequences data are: PLRV-S10), PLRV-A and PLRV-C6) PLRV-N21), PLRV-D19), BWYV22) and BYDV12). a) The sources of sequence data are: PLRV-S10), PLRV-A and PLRV-C6) PLRV-N21) , PLRV-D19), BWYV22) and BYDV12).
isolates were observed. On the other hand, percent homology in the predicted amino acid sequences of 17K protein between PLRV-J and BWYV showed higher homology than that between PLRV-J and BYDV. The result also indicated that PLRV is more closely related to BWYV than to BYDV. Recent studies on transgenic plants expressing the coat protein genes of several plant viruses resulted in reduced virus synthesis following specific exposure to viruses1,3,5,7). Therefore, to produce PLRV resistant plants, further studies on transgenic plants of PLRV-J coat protein gene are now under way.
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